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ABSTRACT: 

PURPOSE: To enable the back pressure of a screw to be freely adjustable by 
making the screw to be movable in the axial direction, while forming the gap of 
a throttle part in the space between the screw and a barrel at the tip of an 
extruding screw. 

CONSTITUTION: So as to circulate resin in an extruding screw 10, the part where 
the gap F of a throttle part 12 is formed, is provided at the tip of said 
extruding screw 10 between the screw and an extruding screw-barrel 1 1 . That 
is, the screw tip and screw tip portion are respectively machined to the shape 
of a throttle valve. In resin plasticizing process, resin is molten and 
carried by the extruding screw 10, and then the resin is kept in the spaces D, 
C of a plunger barrel 1 through the gap F of the throttle part 12 from the 
space E. The regulation of the screw pressure is performed by controlling the 
resistance of the gap F of the throttle' part 12, while regulating δ by 
moving the screw 10 in the axial direction. 
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Specification 

1. Title of the Invention Plunger preplasticatiag type 

injection molding machine 

2. Claim 

A plunger preplasticating type injection molding machine 
characterized in that a gap of a throttle part is provided at a tip of a screw 
and at a tip part in a screw barrel in an extruder unit for the injection 
molding machine to build up a screw back-pressure at the tip part in an 
extruder, and that means for moving the screw in an axial direction is 
provided to enable the screw back pressure to be controlled. 

3. Detailed Description of the Invention 

In order to sufficiently mix a resin to be plasticized, a certain 
pressure (a pressure of about 0 * 300 kg/cm 2 ) is built up in the resin locating 
at the tip in an extruder in some cases. When the pressure is built up, the 
hydraulic pressure in an injection cylinder 2 has been usually controlled so 
that the pressure in a plunger barrel 1 in Fig. 1 is increased. 

Explanation of the operation will be made with respect to Fig. 1. 
A material in a hopper 7 is plasticized and conveyed by an extruding screw 9 
in an extruding screw barrel 8, which is driven by a motor 6. In order to 
apply a screw back pressure to improve the kneading of the resin, it is enough 
to carry out plastication with a hydraulic pressure applied in a space A in the 
injection cylinder 2 at a slight magnitude. At the time, a pressure of 0 - 300 
kg/cm 2 is built up at the tip of the extruding screw 9, in a stop valve 3 and in 
the plunger barrel 1. However, the conventional machine shown in Fig. 1 
has creased the following problems. Specifically, there have been created 
problems, such as the occurrence of resin leakage at the stop valve 3 and at a 
gap between the injection plunger 4 and the plunger barrel 1 because of an 
increase in the resin pressure in the plunger barrel 1 during plastication, and 
an obstacle to molding in a next cycle in a fully automated operation because 
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of inflow of the resin into a mold in the absence of the function as the stop 
valve 3 in a nozzle when the mold is opened during plastication. 

The present invention is proposed to solve the problems of the 
conventional machine. It is an o bject of the present invention to sufficiently 
knead a resin by building a screw bac k pressure without causing resin 
leakage or the inflow of t he resin into a mold, and to provide a plunger 
preplasticating type injection molding machine wherein a screw and a tip of a 
screw barrel are formed in such a shape to have a throttle valve structure to 
build up a screw back pressure at a tip portion in an extruder and to produce 
a pressure, and wherein the screw is movable in an axial direction to enable 
the screw back pressure to be arbitrarily controlled. 

Now, an embodiment of the present/ invention will be described, 
referring to the drawings. Fig. 2 shows the embodiment of the present 
invention, wherein reference numeral 1 designates a plunger barrel, 
reference numeral 2 designates an injection cylinder, reference numeral 5 
designates a nozzle, reference numeral 6 designates a motor, and reference 
numeral 7 designates a hopper. In order that a resin is circulated in an 
extruding screw 10 to be sufficiently kneaded, the extruding screw 10 has a 
tip provided with a part forming a gap F for a throttle part 12 between an 
extruding screw barrel 11 and the tip* In other words, each of the tip of the 
screw and the tip part of the screw is machined into a throttle valve shape. 

Referring to Fig. 2, the resin in the hopper 7 is molten and conveyed 
by the extruding screw 10, passes through the gap F of the throttle part 12 
from a space E, and is accumulated in spaces D, C in the plunger barrel 1 
during plastication. In order to improve the kneading of the resin, the resin 
pressure in the space E is increased, causing the resin to circulate in the 
screw 10. In order to control the resin pressure, the screw 10 may be moved 
in an axial direction to adjust <5 , modifying the resistance in the gap F of the 
throttle part 12, 

2 
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In Pig. 2, the screw 10 is integral with the motor 6, and there is 
adopted a system wherein the screw and the motor are moved in the axial 
direction as a whole to control the gap F of the throttle part 12. In this 
figure, reference numeral 13 designates an injection plunger, reference 
numeral 14 designates a check ring, symbol A designates a space in the 
injection cylinder 2, and symbol G designates a gap. 

Fig. 3 and Fig. 4 are enlarged views of the tip of the screw 10 and 
the tip part of the screw barrel 11 shown in Fig. 2. The screw 10 can be 
moved back and forth to increase and decrease the length of the gap F of the 
throttle part, controlling the resin pressure built up in the space E. When 
the resin pressure in the space E is raised, the gap F is increased as shown in 
Fig. 3. When the resin pressure is reduced, the gap F is decreased as shown 
in Fig. 4. Specific values about the gap of the throttle part in a radial 
direction and the length of the throttle may be properly determined, 
depending on the material used, a molded product and so on. 

Since the present invention is constructed as explained in detail, 
the present invention can build up the screw back pressure at the tip part in 
an extruder to provide a resin with a sufficient kneading effect during 
plastication without the resin leaking through a plunger gap or the resin 
flowing into a mold. 
4. Brief Explanation of the Drawings 

Fig. 1 is a cross-sectional view of a conventional plunger 
preplasticating type injection molding machine in an axial direction! Fig. 2 is 
a cross-sectional view of the plunger preplasticating type injection molding 
machine according to an embodiment of the present invention; and Fig. 3 and 
Fig. 4 are enlarged views of the tip part in the extruding screw of Fig. 2, 
which are different in terms of working position. 



3 
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Explanation of Essential Parts in the Drawings 



1 


Plunger barrel 


2 


Injection cylinder 


6 


Motor 


10 


Extruding screw 


11 


Extruding screw barrel 


12 


Throttle part 


13 


Injection plunger 


E 


Space 


F 


Gap 
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